PATENT ABSTRACTS OF JAPAN 



(11) Publication number : 2002-093758 
(43)Date of publication of application : 29.03.2002 

(51) Int. CI. H01L 21/304 

B23H 5/08 
B24B 37/00 
C25F 3/16 



(21) Application number 

(22) Date of filing : 



: 2000- (71) Applicant 
285401 

20. 09. 2000 (72) Inventor : 



: SEMICONDUCTOR LEADING 
EDGE TECHNOLOGIES INC 
SUZUKI Y0SHIT0M0 



(54) POLISHING SYSTEM AND POLISHING PAD FOR USE THEREIN AND POLISHING 
METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing system, a polishing pad and 
a polishing method exhibiting a high level difference relaxing 
performance. 

SOLUTION: While pushing a semiconductor substrate 3 against a polishing 
pad 1 having electrical conductivity variable partially depending on the 
irregular shape of an object 31 to be polished formed on the 
semiconductor substrate 3, polishing liquid 41 containing electrolyte, 
abrasive grains and a chemical component is supplied between the 
semiconductor substrate 3 and the polishing pad 1 and chemical 
mechanical polishing of the object 31 is carried out. At the same time, 
electrolytic polishing of the object 31 is carried out by applying a 
voltage from a voltage applying section 6 between the semiconductor 
substrate 3 and an electrode 5 provided on the rear surface lb of the 
polishing pad 1. 
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CLAIMS 



[Claim (s)] 

[Claim 1] While holding the scouring pad with which conductivity may be 
changed selectively, and a semi-conductor substrate This semi-conductor 
substrate between the maintenance plate pushed against the front face of 
said scouring pad, said semi-conductor substrate, and said scouring pad 
Polish equipment characterized by having the electrical-potential- 
difference impression section which impresses an electrical potential 
difference between the polish liquid feed zone which supplies the 
electrolytic solution, an abrasive grain, and the polish liquid 
containing a drug solution component, the electrode prepared in the rear 
face of said scouring pad, said semi-conductor substrate, and said 
electrode. 

[Claim 2] It is polish equipment characterized by said scouring pad 
containing two or more electric conduction particles in polish equipment 
according to claim 1. 

[Claim 3] It is polish equipment characterized by being spherical 
silicon by which said electric conduction particle was covered by the 
metal membrane in polish equipment according to claim 2. 



[Claim 4] It is polish equipment characterized by being the elastic 
material which deforms according to the irregularity of the ground 
object with which the ingredient of said scouring pad was formed on said 
semi-conductor substrate in polish equipment according to claim 2. 
[Claim 5] Said scouring pad is polish equipment characterized by 
changing the current value which flows to a part for the variant part 
while changing the resistance for a variant part in polish equipment 
according to claim 4. 

[Claim 6] It is polish equipment characterized by for the resistance of 
the part which carried out the compression set of said scouring pad in 
polish equipment according to claim 5 corresponding to the heights of 
said ground object becoming low, and the current value which flows into 
the part becoming high. 

[Claim 7] It is polish equipment characterized by said electrical- 
potential-difference impression section impressing the electrical 
potential difference of 0. 1-10V in polish equipment according to claim 1. 
[Claim 8] It is polish equipment characterized by supplying the polish 
liquid with which said polish liquid feed zone contains a sulfurous acid 
or a copper-sulfate water solution as said electrolytic solution in 
polish equipment according to claim 1. 

[Claim 9] The polish liquid supplied by said polish liquid feed zone in 
polish equipment according to claim 1 is polish equipment characterized 
by not containing an abrasive grain. 

[Claim 10] The scouring pad characterized by being used with polish 
equipment given in any of claims 1-9 they are. 

[Claim 11] Pushing a semi-conductor substrate to the front face of the 
scouring pad with which conductivity may be changed selectively While 
performing chemical mechanical polish of the ground object which 
supplied the electrolytic solution, an abrasive grain, and the polish 
liquid containing a drug solution component between the semi-conductor 
substrate and the scouring pad, and was formed on the semi-conductor 
substrate The polish approach characterized by performing electrolytic 
polishing of said ground object by impressing an electrical potential 
difference between said semi-conductor substrate and the electrode 
prepared in the rear face of said scouring pad. 

[Claim 12] Pushing a semi-conductor substrate to the front face of the 
scouring pad with which conductivity may be changed selectively While 
performing chemical polish of the ground object which supplied the 
polish liquid containing the electrolytic solution and a drug solution 
component between the semi-conductor substrate and the scouring pad, and 
was formed on the semi-conductor substrate The polish approach 



characterized by performing electrolytic polishing of said ground object 
by impressing an electrical potential difference between said semi- 
conductor substrate and the electrode prepared in the rear face of said 
scouring pad. 

[Claim 13] The polish approach which will be characterized by changing 
the electrolytic-polishing rate of the ground object corresponding to a 
part for this variant part in the polish approach according to claim 11 
or 12 if said scouring pad deforms according to the irregularity of said 
ground object. 

[Claim 14] The polish approach characterized by the electrolytic- 
polishing rate of the ground object corresponding to the compression-set 
part of said scouring pad becoming high in the polish approach according 
to claim 13. 

[Claim 15] The polish approach characterized by impressing the 
electrical potential difference of 0. 1-10V in the polish approach 
according to claim 11 or 12 between said semi-conductor substrate and 
the electrode prepared in the rear face of said scouring pad, and 
performing electrolytic polishing. 

[Claim 16] The polish approach characterized by supplying the polish 
liquid which contains a sulfurous acid or a copper-sulfate water 
solution as said electrolytic solution between said semi-conductor 
substrates and scouring pads in the polish approach according to claim 
11 or 12. 

[Claim 17] The polish approach characterized by grinding the ground 
object formed on the semi-conductor substrate by carrying out combining 
the polish approach according to claim 11 and the polish approach 
according to claim 12. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates 
to the polish equipment which grinds the ground object which was applied 
to semiconductor fabrication machines and equipment, especially was 
formed on the semi-conductor substrate, a scouring pad, and the polish 
approach. 
[0002] 



[Description of the Prior Art] In case flattening of the metal membranes 
(Cu, W, aluminum, etc. ) deposited on the semi-conductor substrate is 
carried out, for example, metal embedding wiring of Cu DAMASHIN etc. is 
formed, CMP (Chemical MechanicalPolishing: chemical mechanical polish) 
is used. And if a metal membrane is made to deposit on two or more slots 
where width of face differs in case the above-mentioned metal embedding 
wiring with which wiring width of face differs is formed simultaneously, 
it is known that irregularity (level difference) will be formed on the 
surface of a metal membrane. 

[0003] In order to ease the level difference of this metal membrane 
conventionally, it was grinding by controlling the hardness of a 
scouring pad, and the rotational speed of a scouring pad (chemical 
mechanical polish). 
[0004] 

[Problem (s) to be Solved by the Invention] However, the outstanding 
level difference emollience was not acquired in the above-mentioned 
conventional polish. That is, there were dishing which the center 
section of metal wiring can delete by the deflection of a scouring pad 
etc. , and a problem from which the erosion it is [ erosion ] film 
decrease of the whole metal wiring arises. Although thickness of a metal 
membrane was conventionally thickened in order to solve this problem, 
the amount of polishes increased and there was a problem to which a 
throughput becomes low. 

[0005] This invention was made in order to solve the above-mentioned 
conventional technical problem, and it aims at offering the high polish 
equipment of level difference emollience, a scouring pad, and the polish 
approach. 
[0006] 

[Means for Solving the Problem] While the polish equipment concerning 
invention of claim 1 holds the scouring pad with which conductivity may 
be changed selectively, and a semi-conductor substrate This semi- 
conductor substrate between the maintenance plate pushed against the 
front face of said scouring pad, said semi-conductor substrate, and said 
scouring pad It is characterized by having the electrical-potential- 
difference impression section which impresses an electrical potential 
difference between the polish liquid feed zone which supplies the 
electrolytic solution, an abrasive grain, and the polish liquid 
containing a drug solution component, the electrode prepared in the rear 
face of said scouring pad, said semi-conductor substrate, and said 
electrode. 

[0007] The polish equipment concerning invention of claim 2 is 



characterized by said scouring pad containing two or more electric 
conduction particles in polish equipment according to claim 1. 
[0008] The polish equipment concerning invention of claim 3 is 
characterized by said electric conduction particle being spherical 
silicon covered with the metal membrane in polish equipment according to 
claim 2. 

[0009] The polish equipment concerning invention of claim 4 is 
characterized by the ingredient of said scouring pad being elastic 
material which deforms according to the irregularity of the ground 
object formed on said semi-conductor substrate in polish equipment 
according to claim 2. 

[0010] The polish equipment concerning invention of claim 5 is 
characterized by changing the current value to which said scouring pad 
flows to a part for the variant part while changing the resistance for a 
variant part in polish equipment according to claim 4. 
[0011] The polish equipment concerning invention of claim 6 is 
characterized by the current value to which the resistance of the part 
which carried out the compression set of said scouring pad corresponding 
to the heights of said ground object flows into the part by becoming low 
becoming high in polish equipment according to claim 5. 
[0012] Said electrical-potential-difference impression section is 
characterized by the polish equipment concerning invention of claim 7 
impressing the electrical potential difference of 0. 1-10V in polish 
equipment according to claim 1. 

[0013] It is characterized by the polish equipment concerning invention 
of claim 8 supplying the polish liquid with which said polish liquid 
feed zone contains a sulfurous acid or a copper-sulfate water solution 
as said electrolytic solution in polish equipment according to claim 1. 
[0014] The polish liquid with which the polish equipment concerning 
invention of claim 9 is supplied by said polish liquid feed zone in 
polish equipment according to claim 1 is characterized by not containing 
an abrasive grain. 

[0015] The scouring pad concerning invention of claim 10 is 
characterized by being used with polish equipment given in any of claims 
1-9 they are. 

[0016] The polish approach concerning invention of claim 11, pushing a 
semi-conductor substrate to the front face of the scouring pad with 
which conductivity may be changed selectively While performing chemical 
mechanical polish of the ground object which supplied the electrolytic 
solution, an abrasive grain, and the polish liquid containing a drug 
solution component between the semi-conductor substrate and the scouring 



pad, and was formed on the semi-conductor substrate It is characterized 
by performing electrolytic polishing of said ground object by impressing 
an electrical potential difference between said semi-conductor substrate 
and the electrode prepared in the rear face of said scouring pad. 
[0017] The polish approach concerning invention of claim 12, pushing a 
semi-conductor substrate to the front face of the scouring pad with 
which conductivity may be changed selectively While performing chemical 
polish of the ground object which supplied the polish liquid containing 
the electrolytic solution and a drug solution component between the 
semi-conductor substrate and the scouring pad, and was formed on the 
semi-conductor substrate It is characterized by performing electrolytic 
polishing of said ground object by impressing an electrical potential 
difference between said semi-conductor substrate and the electrode 
prepared in the rear face of said scouring pad. 

[0018] In the polish approach according to claim 11 or 12, the polish 
approach concerning invention of claim 13 will be characterized by 
changing the electrolytic-polishing rate of the ground object 
corresponding to a part for this variant part, if said scouring pad 
deforms according to the irregularity of said ground object. 
[0019] The polish approach concerning invention of claim 14 is 
characterized by the electrolytic-polishing rate of the ground object 
corresponding to the compression-set part of said scouring pad becoming 
high in the polish approach according to claim 13. 
[0020] The polish approach concerning invention of claim 15 is 
characterized by impressing the electrical potential difference of 0. 1- 
10V between said semi-conductor substrate and the electrode prepared in 
the rear face of said scouring pad, and performing electrolytic 
polishing in the polish approach according to claim 11 or 12. 
[0021] The polish approach concerning invention of claim 16 is 
characterized by supplying the polish liquid which contains a sulfurous 
acid or a copper-sulfate water solution as said electrolytic solution 
between said semi-conductor substrates and scouring pads in the polish 
approach according to claim 11 or 12. 

[0022] The polish approach concerning invention of claim 17 is 
characterized by grinding the ground object formed on the semi-conductor 
substrate by carrying out combining the polish approach according to 
claim 11 and the polish approach according to claim 12. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained with reference to a drawing. Among drawing, 
the sign identically same into a corresponding part may be attached, and 



the explanation may be simplified thru/or omitted. 

[0024] Gestalt 1. drawing 1 of operation is drawing for explaining the 
polish equipment and the polish approach by the gestalt 1 of operation 
of this invention. Drawing 2 is the sectional view expanded near the 
scouring pad shown in drawing 1 . In drawing 1 , the reference mark 1 
shows the polish liquid with which a scouring pad, the ground object 
with which a maintenance plate and 3 were formed in the semi-conductor 
substrate, and 31 was formed for 2 on the semi-conductor substrate 3, 
and 4 were supplied by the polish liquid feed zone, and 41 was supplied 
by the polish liquid feed zone 4. Moreover, in 5, the electric 
conduction substrate as an electrode and 6 show the electrical- 
potential-difference impression section, and 7 shows the retainer. 
[0025] The scouring pad 1 contains two or more electric conduction 
particles 11, as shown in drawing 2 . For this reason, a scouring pad 1 
has conductivity and conductivity may be changed selectively (after- 
mentioned). Here, the above-mentioned electric conduction particle 11 is 
spherical silicon (silicon ball) covered with the metal membrane which 
consists of Au, Ag, Pt, etc. Moreover, a scouring pad 1 contains the 
above-mentioned electric conduction particle 11 in the whole scouring 
pad 1 at extent in which electrolytic polishing (after-mentioned) is 
possible. That is, the scouring pad 1 whole has conductivity. Moreover, 
a scouring pad 1 is in a condition without a deflection, and it is 
desirable to have the most uniform possible conductivity or resistance. 
Moreover, a scouring pad 1 rotates horizontally by the rolling mechanism 
which is not illustrated. 

[0026] Moreover, the scouring pad 1 is formed of elastic material, such 
as urethane resin. For this reason, if the semi-conductor substrate 3 is 
pushed against a scouring pad 1 with the maintenance plate 2, as shown 
in drawing 2 , a scouring pad 1 will deform according to the 
irregularity of the ground object 31 formed on the semi-conductor 
substrate 3. For example, the compression set of the scouring pad 1 of 
the part corresponding to heights 31a of the ground object 31 is carried 
out (refer to drawing 2 ). And in a part for this compression zone, the 
touch area of the electric conduction particle 11 above becomes large, 
and an electric resistance value becomes low. That is, the low 
resistance field A is formed in a scouring pad 1. Therefore, if an 
electrical potential difference is impressed by the electrical- 
potential-difference impression section 6, the current value which flows 
to the low resistance field A will become high, and the electrolytic- 
polishing rate of heights 31a will become high (after-mentioned). 
Moreover, since the compression set of a scouring pad 1 decreases as 



heights 31a is ground, an electrolytic-polishing rate becomes low 
gradually. 

[0027] On the other hand, the compression set of the scouring pad 1 of 
the part corresponding to crevice 31b of the ground object 31 is not 
carried out. In this case, as compared with a part for the above- 
mentioned compression zone (low resistance field A), the touch area of 
electric conduction particle 11 comrades becomes small, and an electric 
resistance value becomes high. That is, the high resistance field B is 
formed in a scouring pad 1. Therefore, if an electrical potential 
difference is impressed by the electrical-potential-difference 
impression section 6, the current value which flows to the high 
resistance field B will become low, and an electrolytic-polishing rate 
will become low (after-mentioned). 

[0028] The maintenance plate 2 is a back plate for pushing this semi- 
conductor substrate 3 against surface la of a scouring pad 1 by the 
predetermined pressure (it corresponding to the arrow head in drawing 
I ) while holding the semi-conductor substrate 3 by vacuum adsorption 
etc. Moreover, the maintenance plate 2 rotates horizontally by the 
rolling mechanism which is not illustrated. 

[0029] The semi-conductor substrates 3 are substrates, such as a silicon 
substrate, a quartz substrate, and a ceramic substrate. On this semi- 
conductor substrate 3, the metal membrane as a ground object 31, the 
barrier metal layer, the glue line, or the insulator layer is formed. In 
addition, in the gestalt of operation of this invention, the case where 
the ground object 31 is a metal membrane is explained. Moreover, this 
metal membrane 31 consists of Cu (copper), W (tungsten), aluminum 
(aluminum), or its alloy. Moreover, as shown in drawing 2 , irregularity 
(heights 31a and crevice 31b), i.e., a level difference, is formed in 
the front face of a metal membrane 31. Moreover, the semi-conductor 
substrate 3 is grounded through the maintenance plate 2. 
[0030] The polish liquid feed zone 4 is a nozzle for supplying polish 
liquid 41 on a scouring pad 1 at a detail between a scouring pad 1 and 
the ground object 31 formed on the semi-conductor substrate 3 (referring 
to drawing 2 ). The above-mentioned polish liquid 41 is the electrolytic 
solution, an abrasive grain, and a liquid containing a drug solution 
component. Here, as an example of the electrolytic solution, a sulfurous 
acid, a copper-sulfate water solution, etc. are mentioned. Moreover, as 
an example of an abrasive grain, a silica (Si02), an alumina (aluminum 
203), or Seria (Ce02) is mentioned. Moreover, since polish liquid 41 
contains the above-mentioned electrolytic solution, if a current is 
added from a scouring pad 1, it will be electrolyzed, and dissolves the 



ground object 31 formed on the semi-conductor substrate 3. 
[0031] Were formed on rear-face lb of a scouring pad 1, for example, an 
electrode 5 is an electric conduction substrate. An electrical potential 
difference is impressed to this electrode 5 from the electrical- 
potential-difference impression section 6. In drawing 1 and drawing 2 , 
the negative electrical potential difference is impressed to the 
electrode 5. And a current flows to this electrode 5 and the scouring 
pad 1 which fixed. 

[0032] The electrical-potential-difference impression section 6 is for 
impressing an electrical potential difference between the semi-conductor 
substrate 3 (metal membrane 31) and the electrode 5 formed in rear-face 
lb of a scouring pad 1. In drawing 1 and drawing 2 , the electrical- 
potential-difference impression section 6 is impressing the negative 
electrical potential difference to an electrode 5. moreover, the 
electrical-potential-difference impression section 6 — the electrical 
potential difference of 0. 1-10V (bolt) — general — several — about V 
electrical potential difference is impressed. 

[0033] A retainer 7 is the thing of the shape of a ring for holding the 
semi-conductor substrate 3, and is laid around the semi-conductor 
substrate 3. 

[0034] As explained above, the polish equipment by the gestalt 1 of this 
operation The scouring pad 1 with which conductivity may be selectively 
changed according to the irregularity of the ground object 31, It has 
the electrical-potential-difference impression section 6 for impressing 
an electrical potential difference between the maintenance plate 2 for 
pushing the semi-conductor substrate 3 against surface la of a scouring 
pad 1, the polish liquid feed zone 4 which supplies polish liquid 41, 
the electrode 5 formed in rear-face la of a scouring pad 1, and the 
semi-conductor substrate 3 and an electrode 5. Here, polish liquid 41 
contains the electrolytic solution, the abrasive grain, and the drug 
solution component. 

[0035] According to this polish equipment, while performing chemical 
mechanical polish, electrolytic polishing in which the electrolytic 
solution contained in polish liquid 41 is electrolyzed into, and the 
ground object 31 is dissolved is performed using the scouring pad 1 
which has conductivity by impressing an electrical potential difference 
between the semi-conductor substrate 3 and an electrode 5 by the 
electrical-potential-difference impression section 6. That is, the 
polish equipment by the gestalt 1 of this operation can perform chemical 
mechanical polish by electrolytic-polishing assistance. Therefore, a 
polish rate can be raised and a throughput can be raised. 



[0036] Moreover, since it is formed of elastic material, if the semi- 
conductor substrate 3 is pushed against a scouring pad 1 with the 
maintenance plate 2, according to the irregularity of the ground object 
31 formed on the semi-conductor substrate 3, a scouring pad 1 will 
deform a scouring pad 1. Specifically, the compression set of the 
scouring pad 1 of the part corresponding to heights 31a of the ground 
object 31 is carried out. By this compression set, the touch area of 
electric conduction particle 11 comrades becomes large, and an electric 
resistance value becomes low (see the low resistance field A of drawing 
2 ). Therefore, in case electrolytic polishing is performed, the current 
value which flows to the low resistance field A becomes high, and the 
electrolytic-polishing rate of heights 31a becomes high. On the other 
hand, in order not to carry out the compression set of the scouring pad 
1 of the part corresponding to crevice 31b of the ground object 31, as 
compared with the case of the above-mentioned heights 31a, the touch 
area of electric conduction particle 11 comrades is small, and an 
electric resistance value is high (see the high resistance field B of 
drawing 2 ). Therefore, in case electrolytic polishing is performed, the 
current value which flows to the high resistance field B becomes low, 
and the electrolytic-polishing rate of crevice 31b becomes low. 
[0037] Thus, with the polish equipment by the gestalt 1 of this 
operation, the electrolytic-polishing rate of heights 31a is high, and 
since the electrolytic-polishing rate of crevice 31b is low, 
electrolytic polishing performed with chemical mechanical polish excels 
[ rate ] in level difference emollience. Therefore, polish equipment 
excellent in level difference emollience can be offered. Thereby, 
dishing and erosion can be prevented. Furthermore, since the polish 
equipment by the gestalt 1 of this operation is excellent in level 
difference emollience, in case a metal membrane is made to deposit, it 
does not have to thicken thickness like before. Thereby, polish time 
amount can be shortened and a throughput can be raised. 
[0038] In addition, in the polish equipment by the gestalt 1 of this 
operation, although the abrasive grain is contained in polish liquid 41, 
the polish liquid which consists of a drug solution component, the 
polish liquid, i.e., the electrolytic solution, which does not contain 
an abrasive grain, may be used. Thereby, the chemical polish which 
grinds only with the pressure of a scouring pad 1, and electrolytic 
polishing can be used together. The polish equipment which was excellent 
in level difference emollience also in this case can be offered. 
Moreover, even if it is a hard metal with it difficult [ for the ground 
object 41 to grind by chemical mechanical polish ] (for example, Ti, Ta, 



etc.), it can grind easily. 

[0039] Moreover, although the sulfurous acid or the copper-sulf ate water 
solution is used as the electrolytic solution contained in polish liquid 
41, other electrolytic solutions which cannot corrode a scouring pad 1 
and can dissolve the ground object 31 may be used. 

[0040] With reference to drawing 1 and drawing 2 , the polish approach 
by the gestalt 2 of this operation is explained below gestalt 2. of 
operation. Pushing the semi-conductor substrate 3 with the maintenance 
plate 2 to surface la of the scouring pad 1 with which conductivity may 
be changed selectively, as shown in drawing 1 , polish liquid 41 is 
supplied from the polish liquid feed zone 4, and chemical mechanical 
polish of the ground object 31 formed on the semi-conductor substrate 3 
is performed. Moreover, a scouring pad 1 and the maintenance plate 2 
rotate by the rolling mechanism which is not illustrated. Here, polish 
liquid 41 contains a drug solution component in Si02 (silica) and 
aluminum 203 (alumina) as the sulfurous acid as the electrolytic 
solution or a copper-sulfate water solution, and an abrasive grain or 
Ce02 (Seria), and a list. Moreover, while performing the above-mentioned 
chemical mechanical polish, electrolytic polishing of the above- 
mentioned ground object 31 is performed by impressing an electrical 
potential difference between the semi-conductor substrate 3 and the 
electrode 5 formed in rear-face lb of a scouring pad 1. 
[0041] Next, the above-mentioned electrolytic polishing is explained. As 
shown in drawing 2 , the scouring pad 1 has conductivity by containing 
two or more electric conduction particles 11. And a current flows to a 
scouring pad 1 by impressing an electrical potential difference between 
the semi-conductor substrate 3 (ground object 31) and an electrode 5 
from the electrical-potential-difference impression section 6. Here, 
applied voltage is about 0. 1-10V, and, generally is about several V. 
Subsequently, if a current flows to the above-mentioned scouring pad 1, 
a current will join the polish liquid 41 supplied between the semi- 
conductor substrate 3 (ground object 31) and the scouring pad 1. 
Consequently, the electrolytic solution contained in polish liquid 41 
electrolyzes, and the ground object 31 formed on the semi-conductor 
substrate 3 is dissolved. 

[0042] Next, level difference emollience is explained. Since it is 
formed of elastic material, such as urethane resin, a scouring pad 1 
deforms according to the irregularity (level difference) of the ground 
object 31 formed on the semi-conductor substrate 3 (refer to drawing 2 ). 
In order to carry out the compression set of the scouring pad 1 of the 
part corresponding to heights 31a of the ground object 31, the touch 



area of electric conduction particle 11 comrades becomes large, and an 
electric resistance value becomes low at a detail (the low resistance 
field A of drawing 2 ). Therefore, the current value which flows to the 
low resistance field A becomes high. Since an electrolytic-polishing 
rate is proportional to the current value which joins whenever 
[ disassembly / of the electrolytic solution / 41 ], i.e., polish liquid, 
the electrolytic-polishing rate of heights 31a becomes high. On the 
other hand, since the scouring pad 1 of the part corresponding to 
crevice 31b of the ground object 31 is not compressed, the touch area of 
electric conduction particle 11 comrades is small, and an electric 
resistance value is high (the high resistance field B of drawing 2 ). 
Therefore, the current value which flows to the high resistance field B 
becomes low, and the electrolytic-polishing rate of crevice 31b becomes 
low. Thus, the above-mentioned electrolytic polishing has the high 
polish rate of heights 31a of the ground object 31, and its polish rate 
of a crevice is low. That is, this electrolytic polishing is excellent 
in level difference emollience. 

[0043] As explained above, the polish approach by the gestalt 2 of this 
operation is chemical mechanical polish (the 1st polish approach is 
called hereafter) by electrolytic-polishing assistance. That is, the 
conventional chemical mechanical polish by the polish liquid 41 and the 
scouring pad 1 containing an abrasive grain is performed. With it, give 
conductivity to a scouring pad 1, polish liquid 41 is made to contain 
the electrolytic solution, and an electrical potential difference is 
impressed between the semi-conductor substrate 3 and the electrode 5 
formed in rear-face la of a scouring pad 1. This electrolyzes the 
electrolytic solution contained in polish liquid 41, and electrolytic 
polishing is performed by dissolving the metal membrane as a ground 
object 31. A high polish rate is obtained as compared with the 
conventional polish approach that this 1st polish approach was only 
chemical mechanical polish. Therefore, by using the 1st polish approach, 
polish time amount can be shortened and a throughput improves. 
[0044] Moreover, a scouring pad 1 deforms according to the irregularity 
(level difference) of the ground object 31, and the conductivity for the 
variant part is changed. The compression set of the scouring pad 1 of 
the part corresponding to heights 31a of the ground object 31 is carried 
out, and, specifically, conductivity becomes high. On the other hand, in 
order not to carry out the compression set of the scouring pad 1 of the 
part corresponding to crevice 31b, as compared with the case of the 
above-mentioned heights 31a, conductivity becomes low. Moreover, an 
electrolytic-polishing rate is proportional to the current value which 



flows to a scouring pad 1, i. e. , conductivity. For this reason, the 
electrolytic-polishing rate of heights 31a is high, and the 
electrolytic-polishing rate of crevice 31b is low. Therefore, 
electrolytic polishing is excellent in level difference emollience. That 
is, in the gestalt 2 of this operation, the polish approach excellent in 
level difference emollience is realizable. Thereby, dishing and erosion 
can be prevented. Moreover, since thickness of the metal membrane to 
deposit can be made thin before grinding, polish time amount can be 
shortened and a throughput can be raised. 

[0045] In addition, although the electrolytic solution, an abrasive 
grain, and the polish liquid 41 containing a drug solution component are 
used by the polish approach by the gestalt 2 of this operation, the 
polish liquid which consists of a drug solution component, the polish 
liquid, i.e., the electrolytic solution, which does not contain an 
abrasive grain, may be used. The polish approach (the 2nd polish 
approach is called hereafter) which uses together by this the chemical 
polish ground only by the pressure of the scouring pad 1 instead of 
chemical physical polish and electrolytic polishing is realizable. It 
excels in level difference emollience like [ this 2nd polish approach ] 
the 1st polish approach (how to use together chemical mechanical polish 
and electrolytic polishing) mentioned above. Moreover, since this 2nd 
polish approach performs electrolytic polishing preferentially, grinding 
depending on chemical mechanical polish can grind easily difficult hard 
metals (for example, Ti, Ta, etc.) (dissolution). 

[0046] Moreover, the ground object 31 may be ground combining the 1st 
polish approach and the 2nd polish approach. After grinding using the 
1st polish approach at this time, it may grind using the two polish 
approaches in order of the case where it grinds by using the 2nd polish 
approach, and its reverse. For example, when the ground object 31 formed 
on the semi-conductor substrate 3 has the three-tiered structure 
constituted from a lowest layer by the glue line which consists of Ti 
and Ta, for example, for example, the barrier metal layer which consists 
of TiN and TaN, for example, the metal membrane which consists of Cu and 
aluminum, it is possible to use the 1st polish approach, to grind a 
metal membrane and a barrier metal layer, and to grind a glue line using 
the 2nd polish approach. Moreover, when the ground object 31 is 
constituted by a barrier metal layer (TiN, TaN) and the metal membrane 
(Cu, W, aluminum) formed on it, after using the 2nd polish approach and 
grinding a metal membrane, it is possible to grind a barrier metal layer 
using the 1st polish approach. Thus, it can grind efficiently by 
choosing the suitable polish approach for the membraneous quality and 



thickness of the ground object 31. Therefore, polish time amount can be 

shortened and a throughput can be raised. 

[0047] 

[Effect of the Invention] According to this invention, polish equipment 
excellent in level difference emollience, a scouring pad, and the polish 
approach can be offered by using together chemical mechanical polish and 
electrolytic polishing. Moreover, since it is not necessary to thicken 
thickness of a ground object like before, polish time amount can be 
shortened and a throughput can be raised. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for explaining the polish equipment 
and the polish approach by the gestalt of operation of this invention. 
[Drawing 2] It is the sectional view expanded near the scouring pad 
shown in drawing 1 . 
[Description of Notations] 

1 A scouring pad, the object (metal membrane) ground [ la ], 31a heights, 
a 31b crevice, 41 polish liquid, an A low resistance field, B high 
resistance field. Front face, lb A rear face, 2 A maintenance plate 
(back plate), 3 A semi-conductor substrate, 4 A polish liquid feed zone, 
5 An electrode (electric conduction substrate), 6 The electrical- 
potential-difference impression section, 7 A retainer, 11 An electric 
conduction particle, 31 
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